Purified folate-binding protein from cow's milk was immobilized on monodisperse polymer particles (Dynospheresz) activated by p-toluenesulfonyl chloride. Leakage from the spheres was less than 0.1%, and the binding properties were similar to those of the soluble protein with regard to dissociation, pH optimum for binding pteroylglutamic acid, and specificity for binding various folate derivatives. We used the immobilized folate-binding protein as binding, protein in an isotope-dilution assay for quantifying folate in erythrocytes. The detection limit was 50 nmol/L and the CV over a sixmonth period was 2.3% ( = 1.25 1zmol/L, n = 15). The reference interval, for folate measured in erythrocytes of 43 blood donors, was 0.4-1.5 moI/L.
buffer (500 mniol/L, pH 9.5) and incubate the mixture for 20 h at 25#{176}C. Then centrifuge (3000 x g, 30 miii, 5#{176}C) and remove excess reactive toluenesulfonyl groups from the particles by soaking them for 4 h in 1 mL of ethanolamine 
Results
FBP in cow's milk can be coupled to Dynospheres. After coupling, 5% to 15% of the folate-binding capacity was accounted for on the Dynospheres, and 55% to 65% was We used the immobilized FBP as binding protein for a routine isotope-dilution assay for folate in erythrocytes.
The assay was run in lysine buffer at pH 9.1, where labeled folate and MTHF, the calibrator, compete equally well (Figure 3 
Discussion
For purified FBP from cow's milk, immobilized on Dynospheres as described, the yield of coupling is low compared with results obtained previously (16). This is no serious obstacle, because starting material with a high content of FBP (10 mol/kg) is now available, and purification is easy (5) .
The apparent affinity constant for folate binding to immobilized FBP is decreased by threefold as compared with the value for soluble purified FBP under the same reaction conditions. Apart from that, the binding properties resemble those of soluble FBP with respect to activation by detergents (6) and pH optimum for labeled folate and MTHF (17, 18) .
Association studies involving separation by filtration suggest a two-step reaction, and so do the dissociation studies. Dissociation after pre-incubation of FBP with folate for 5 mm is faster than dissociation after pre-incubation for 120 mm. A conformational change in solid-phase FBP when it binds folate is in accordance with previous findings for soluble FBP. Soluble FBP saturated with folate has altered binding characteristics towards chromatographic gels (19) and an increased tendency to polymerize (20).
The FBP-Dynospheres do not bind labeled folate in a positive cooperative manner, unlike the usual situation for soluble FBP (6). This may support the theory that the cooperative binding mechanism and the polymerization tendency are interrelated (6, 18) because it is unlikely that the immobilized FBP polymerizes.
So far, there is no reference method for quanti1ring folate in erythrocytes.
Development of such a method would entail more information on the many types of folates in blood and Folate derivative nmol/L 1000 
4-aminobenzoic
acid, and pterin-6-carboxaldehyde (3). In contrast, preparations of folate binders purified by affinity chromatography only bind folic acid (3). The most important advantages of the immobilized purified FBP are its high affInity for folate, the negligible leakage of FBP from Dynospheres, the low nonspecific binding, and the relative simplicity of the assay protocol-the last of which is common to all assays involving insolubilized binding protein.
In conclusion, we show here that purified FBP can be immobilized without major change in binding charactenstics, and that insolubilized FBP can be used for quantifying folate in erythrocytes.
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